General behavior of In/GaAs couple heat-treated at 570°C for 2 hours was studied with secondary-ion-mass spectrometry, scanning electron microscopy, Rutherford backscattering spectroscopy and Nomarski microscopy. It is shown that, besides the well-known InGaAs crystallites which epitaxially grow upon dissolution of the substrate, In interacts with the substrate dislocations to form In(Ga)As dendrites. The driving force for this process is presumably excess arsenic reported to be present in the vicinity of the individual dislocations.
Indium layers on GaAs are frequently used to assure adequate electrical, thermal or mechanical contact to the semiconductor substrate [1] [2] [3] . Recently, In-GaAs system was also found to exhibit a superconductive frequency-modulated microwave absorption signal at temperatures of 6-8 K [4] .
The aim of this work is to establish a final configuration to which the In-GaAs couple would evolve under prolonged heating.
The samples were prepared by deposition of 15 μm In onto a polished (100)GaAs surface. The substrates were either Czochralski-grown with etch pit density (epd) of 10 5 /cm2 (CZ), Bridgman-grown with epd = 200/cm 2 (B) or as the latter but implanted with Ar ions to a dose of 5 x 10 15 /cm2 at an energy of 300 keV (I). Annealing was performed for up to 2 hours at a temperature of 5700C, i.e. below the temperature of spontaneous decomposition of GaAs. After chemically removing the remaining In(Ga,As) solution, the samples were analysed using secondary-ion-mass spectrometry (SIMS), Rutherford backscattering A. Barcz, J. Adamczewska' J.M. Baranowski, S. Kwiatkowski spectroscopy (RBS), X-ray diffraction, scanning electron spectroscopy (SEM) and optical microscopy with Nomarski contrast.
In all cases, SEM investigation reveals on the processed surface two distinct areas: deeply decomposed regions with randomly distributed crystallites and apparently intact areas. The crystallites have been identifled by X-ray diffraction as I n x G a 1 -x A s g r a i n s o f a r a n g e o f c o m p o s i t i o n s x= 0 . 0 5 -0 . 2 ( F i g . 1 ) . S I M S d e p t h profiling taken on the smooth parts of the surfaces, outside the reacted regions, showed that the extent of In penetration critically depends on the crystalline quality of the substrate and is much larger in GaAs (CZ) than in (B). For the substrate (I) the obtained In profile chosely matches that of the distribution of defects generated by the implanted ions. Nomarski micrographs of the regions which appeared featureless by SEM, give clear evidence that In migrates through an array of spikes or dendrites whose density scales with the density of crystal imperfections characterized by the epd number (Fig. 2) . SIMS analysis performed on the sample B at a spot free of the In-rich indentations yielded no trace of indium. It is proposed that in the course of agglomeration, indium is being preferentially located at the dislocations extending to the semiconductor surface. It is likely that the driving force for indium to protrude along the dislocations is reaction with excess arsenic, which is reported to be present in their vicinity [5] . Such interpretation seems consistent with the observed reduction in the epd number [6] or immobilization of α-dislocations [7] in GaAs doped with indium to about 1020/cm2 relative to the In-free crystal. The tendency for In to interact with dislocations in GaAs results most probably from the high negative value of the enthalpy change associated with reaction In+As → InAs.
No sign of classical isotropic diffusion of In into GaAs at the considered temperature was found.
